Sr#5'^b#i^&^^S^Ti-5<tV^9H^t5il,-efe'5 (JACRMonographNo. 7, 10-19, 2002) „ 

t^^o :f7mt)m^tix^tzo m^mm^m^mai sdi m (jpn j cancer 

Res. 85: 762-765, 1994) . CD-DST (Jpn J Cancer Res. 92: 203-210, 2001) , 
HDRAjfe (Clin Cancer Res. 1: 305-311, 1995) fj:if7!>^h^. V^-rtltJS#^^b^S 

*iiLTv^-5c v^^-Lfit'^h. ^ixb<^;^fett. mmm^nmw^Hx^^^'txio 
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h 1996) o 

6^SJt.#'&^tLrv>§ (Clin Cancer Res. 7: 1669-1675, 2001) » bJ^^LTjCJiS 

;6^iSSI4^^^bTV>S:^'a-;ei5#V^<>:#;tbtl.TV^-5 (Nat Genet. 24: 236-244, 
2000) o bfc cDNA -^-r n T l/-r S^W«^#*a^^^(^^^M*ff 

m<Di^v — 1^ (om^i^. 15-30 ojied^s¥(^ig^^i?^{c: i <9 ?^=sR^:^o^aij «r 

tg-efc S :i ;ei> . cDNA -v-r d T l^-r j^^ff <?5Mm;5^ ^^H^i ^ ttrv ^5 (Jpn J cancer 
Res. 93: 849-56, 2002) „ 

*^^#^«W0 02/060890, WO 03/099813 WO 04/011661 f^*5V^T. 

mK t hfi^mmM (bsy-d ^c>^l•u^^^^)X5iv^^Jii5«^m^^mb, t h^i^jii 
^Jteiat* (wiDr) ^c*fbTt3iv^^M5^^:^^^m-r5^^$^.E^±lufco 

-:fy-e, :*:'fb'g'i^f*/h^flai4J!*-lSS^ll&t* (Calu-1) {C^fbTfi. ^v^Ltc^mS^ 
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Mfet-r-S. ^fc{i^tbb<lr:ftt-$ij^-r5 cyclinDl i cyclin E 4 LT, 

BSY-l pRB (^)^^^^/>. pl6 cyclin 

BSY-l ^515. WiDr^St)^Calu-l ^^-aipt h^^ilStt 25 ^^COV^T. pRB (D^m 
M^i'^^ U < fi'^m (aTpRBi&^^,^^^-r) X pl6^^^14^/c{i cyclin E*^^ 

cyclin E i«^^<D#m^*-r S 6 ^ ib, 4 tSl^fl^^k-a-^^S-^tC i ^^^^g ffij^ 
Ml!a<^ pRB i&^m. Pl6 ^^1^14* fcf* cyclin E iSS^^ir 9 d 

i J; 19 . mmwmm(D^^t^mcM^^m^\±^^mxt ^^t ^m^btj^t^j: «9 > 

1. DpRB <D|g^:5S^^i?b-CV^S. 

2) pl6 ;e)5^^bTV^2), 

3) cyclin E (75^^^65113^ bTV^S , 

4) pRB©^^;65^^b;5^o cyclin E (Dm^Ti^i^^VXli^^ . :Sfc(± 

5) pl6jiS^^b;6^o cyclin E (7)|§^;5Sig3^u-CV^S. (Dfsrtt^^— o>S:Ji^^-t-5. 

^ (I) 
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o 




1) Ti^mm^^tcit 

2) TK^g 

1) 7K^J!^^> 

2) Tk^S^fcfi 

3) C,^TyV'=i^>'S 

1) tK^JH^. 

2) «mS^^U-Cv^rt>^v^c,.6T/^:¥/^S. 

3) mmS^*L-CV^r ^J^V^C7.loT^/^^/^^. 

5) ^ (II) 




A) 
Xfi 
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i) -CHR'"-. 

ii) -NR«5-^yhfi 

iii) -0-. 
ii)C,^T/L'=ar/VS. 

ii) Mife^^* LT V ^ C 1^ T/l^^/US, 

i i i) ai^l* ^ ^ U T V ^ T ^3 ^ V >^t&fp C 2-10 T/U ^/l^S. 
i v) ^ U T V ^ T t> ^ V ^ C T /V :=i ^ v^S . 

v) Bi^S^W bT V >T t> ^ C6.,4 T y — /W-S. 

vii) a^S^# b-C V ^-C t> V ^ C 7.10 T 7 /l^dr/l-S. 

ix) a^S^^ Ur V^T ^ v'iJ' n T/V^/WT/U^/VS, 

x) a^S^#bTV^Tt>^V^5 /£V^L 1 4 M^^t" n T 

xi) a^S^^ UTV ^-C 5 /^V^ L 1 4 

xii) -NR''«RN^(;lC:^i*5V^T. R^'^BctU^RN^filRl— ^fcfiS^cfoT. tK^M 

{4 c ,.6 T/i'^^i-m^m-r) ^ fc 

xiii) R'«^t>*R'";d5-^{c:/ioT^^-r-5;^^M^F i: *{;iff^fig-rsamSSr^ 

i i) ai^S ^ W U T V >T 1> ^ V > c ,.6 r /V-^/WS, 

iii) a^S^^ LT V ^r t> ^?FIS^P Cj-io T/i^dr/u^^ 
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vi) ttJglS^W LTV>T C,.io r ^/l^^/US, 

vii) fi^S^WbTV^T'b AV^C3.8 v^i? nT/U^Jr/WS. 

V i i i ) g^S ^ W b T V ^ T t ft V ^ C iJ' D T/W /UT ^yl^S, 

x)fii^SSr^ bTV^T t 5 J^iV^ L 1 4 fefi 

B) 
C) 

D) 

X. n. R'^', R'*'RXfR'''nmm^m(Dm^mV. R'2St;^~R"3«-|t(-/^oT 

?l^^t-5g^g^W UT V 'fc ft 5 v^ b 1 4 

6) ^ (I I I) 

[^4^. R'^Rxj^R'^itm-^tii-im^i^x. 

i i) Bias L T V N T ft V ^ C ,.6 T/k^^f /WS, 
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iv)SiaS^WL-rv^-Ct.^l/^5/j:V^L 1 4 MSI^-r C7 T y — /VX, 

2. R2;6S 

1) tK^J^^, 

2) fi^S^^L-CV>-Ct> AV^C,.e /'^^=^^^*> 

4) g^S^*bTV^Tt^V^5 7►iV^Ll 4 M^-^t" U T ^/V-^/^S-CfeS 1 C 

3. R2;dSTIB^ (IV) 1 tclE^cD;^^;^^^ 
^ (IV) 



paN3 ? 



(IV) 



n{iO/cCV^b4(DSi5[, 

R^' it 

1) 7K^Jl^=-^fc« 

2) C,^T/V:3E^yVS. 

1) TK^im^ 

2) N-Cj^T/Udryi^T^ yS. 

3) N, N-v^C,.6T/U^/^T^ 

4) ^^yV^^/VT^ 

5 ) k° y i^yi-S. 

6) t°D y >^:x- 1 --TyuS. 
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7) t°^y v>^>'- 1 — r>'vs. 

8) ^/i'/}^y>'-4 — fywS^fcfi 

9) 4 -;^5^yl't°-^^v^>- 1 -^/uS^^i"] 

4. R^y^s-pfB^ (V) -e^^ixS 1 {C|Ett(D;^^^jfe, 
^ (V) 




1) -CHR'''"'-, 

2) -NR'^5-:Sfcfi 

3) -0-. 

1) TKmrniF-^t'i-ii 

2) C,.6T/^=^/VX. 

1) tK^J^^. 

2) Ci^T/V:^/!^^. 

3) c^^i^Tu—z^m^fcn 

4) Cy.ioT^yl-^/l-S, 

1) TK^m^. 

2) S^feS$^WUTV^-C^Sv^Cl_6T/^dr/^S. 

3 ) m^m^^ b T V ^ T ^ V ^ ^^fP C 2.,o T /I^ /VS. 
4) gi^S^WLTV^-C'b^V>C,^T/U3=3E^'>S. 
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5) amSSr^bTV^Tt)a:V>C6.,4Ty-yW£, 

8) e^S^^LTV^T'b^V^Cj.gi/^ nTyW=¥yV». 

1 0) a^S^WU-tV>-C'^>g:V^5^^^V^Ll 4 M^^v^ n T ^/^^>'^S. 

1 1) -NR^R^ (r^l^c^oV^T. R'*«*3j;t/R'""f4. [D-^fc«M^cCoT. 

1) tK^J^^F, 

5) fi^^S^lr=fi^bTV^Tt)^V^5^^iV^bl 4 M^-^t^ n T y — /l-S. 

9) e^^S^^bTV^-C^>^V^5/^V^Ll 4Mit^7"C2T^/^^>'^S*fcfi 

1 0) Sm»^Wb-CV^-Ct>AV^5/£V^bl 4Mm^^«i^^m^»Sr^-r] 

5. R2;6STIB^ (V I ) X-m^th^ 1 {C|E^(7);^^^fe, 



^ (VI) 
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1) y^mm^^tiii 

2) C.^TjU^jUm. 

1) T^^mw^^^fzit 

2) Ci-gT/V^/l-S^^-r] 

6. R2;ds-fr|E^ (VII) X^m;^fi?> Hzum(D^M:)jmo 
^ (VII) 











1) - 


Qf^P>dN4_ 


2) - 




3) - 









1) TK^J^^^^fcfi 

2) Ci.eT/V^^yV'S. 

1) Tk^J^d^. 

2) Ci_6T/V^/l-S. 

3) c^,,T V —yi^m^tat 

4) C^-ioT^/V^/vS. 

1) 7K*i^.^> 

2) S^«^WLTV^T'bMV^C,^T/^=3r/^», 
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3) g^fe^^Wb-CV^Tt>^v^^lS^pC2-,oTy^^ry^S, 

5) Bms^^LrvNTti^v^Cg-HT y-/i-s. 

9) «^feS^WL-rv^T'b^V^C4^i/^ nT/U^af^/WT/U^/US. 

1 0) B^S^*bT</^-Ct)Av^5 /^V^b 1 4M^^7^DT^/1^=^/^S. 

1 2) e^^»^WUTV^Tt>S:V^5/<^V^bl 4M^^^#J^1Sm^^S. 

1) tK^J^^^-, 

4) B^feS^*b-tv^T'b^v^C6.,4r y— /VS. 

5) gifeS^^bTV^Tti^V^sn^V^Ul 4 M^^x CI T y — /WS, 

6) ®mS^^LTV^-C^3^V^C,_loT^/^^/^S. 

7 ) BifeS^W bTV^-C 'b^V^C3.8 V^iJ^ CI T/U^/VS. 

8) Bi^S^WbTV^-Ctj AV>C4^i/iJ' ciT/VdE-/WT/V^/l'S, 

9) B^feS^WU-CV^TtJ^V^5/^V^bl 4 Mlt^T^ d T 7 /V=¥/I-S^ fcfi 

1 0) B^S^^bT^^Tt^^v^5/^v^b 1 4 MS^^^Wl^iS^^i^CS^^i-] 

7. R2^S-p|25^ (VIII) -t?^$tL5 H^IE«tD:^^;^j£o 
^ (VIII) 



peN4j_ N 



1) T^ym. 

3) t°D y >?^^- 1 — r/i^x. 

5) ^/i-TjNy >'-4--r/'i'S^^-r] 

8. R2;6STfB^ ( I X) X^m^tl^ 1 lcwe«^(^:^^:^&„ 
^ (IX) 

off^s-N^ (IX) 

« * ' n3 

1) TKmiii^. 

2) Ci.6TyV=^r/VS. 

3) C6.i4Ty-yVg*7t{i 

4) C^.joT^/U^/WS, 

1) tK^IM^, 

2) «mS^Wb-CV>-Ct>^V^C,.6T/I^dryuS. 

4 ) bTv^Tt>^v^3?^c^v^b8 Rm^j^^mmmm^m. 

6) gmS^*bTV^-C'^i^V^5 7t^^^Ll 4M^-^xoT y — /i-S, 

7) S^S^WbT^^-C'b^V^C7.,or 7/l-=¥/USx 
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9. R^;6S-frffi^ (X) "C^^tL^ 1 {^tfi«(D^^;^?feo 
^ (X) 

..Hs.^'-H^^ (X) 

1) tK^M^^. 

2) g^^tLTV^T^j J:V^Ci_6T/l-dr/^S. 

3) R^^i^-CV^-C'^> J;V^C3_8^>i^ DT/v^/i^S> 

4) gJ^$nXV>-Ctj J;V^C4^ v-i^ nT/l^dr/VTyV^/US. 

6) g^^$4^Tv^-c^J J;v^t°y v^/i-S^fcf* 

10. — (I) xm^ti'^it^m^^rt^i[:^^(Diniti^^~o(Dit^^x^=5. 

1 {ciE«(DM^;^&o 

1) (8E, 12E, 14E) - 7 -T-fe h:3rv^- 3, 6, 21-hyt:Kadrv' 
-6, 10, 12, 16, 2 0 — 1 8, 1 9 -^TK^^iX h y 

8, 12. 1 4 - h y rc^/- 1 1 -;<t-y K 

2) (BE, 12E. 1 4 E) - 7 - ( (4 --iyi^ a^T'f^/l.t-^^v?^'- 1 

/U) :t^iy-3. 6, 16. 2 1 -7^ h 7 t Kni ^iX- 6 , 10, 1 

2, 16, 2 0 — 1 8, 1 9 -^tK^v^ h y 31^- 8, 12, 14 
- f y 1 1 -:tV h\ 

3) (BE, 12E. 14E)-3, 6, 16, 2 1 -7" h 7 t Kn ^ v^- 7 - ( ( 4 
— f y^^o tVut°--<7i^>'- 1 --fyl^) ;^7/U7K— /l^) ;d-driX-6. 10. 12, 1 
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6, 2 0-^>:?p«f^yW- 1 8, 1 9-Ji7K^>h y =I-t^-8. 12, 1 4 - h V 
^ly- 1 1 KS.O^ 

4) (8E, 12E, 14E) -3. 6, 16, 2 1 h 7 t Kd =^ v'- 6 , 1 

0, 12, 16, 2 0 ^:>'i?^g^/U- 7- ( (4-7<5^/Vt°^^v?>- 1 -^/U) 

Q, l 9 -a^jjf^v' h y 8 . 12, 14-hy3i>' 

- 1 1 K 

11. pRB O^^O^^/i^. pl6(^^^. *fcficyclin E(Z)^^cD±i3^^, ^tv^^tt 
^3 - mRNA J: t9 1^^1-5, 1 t^fS«<D;^^^j*o 

12. mRNA»^aiJ^-r^;^&;d5^fi6^RT-PCRifeT'fcS, 1 1 {-lBm<^;^^^?feo 
1 3 . mRNA m^W\-&-r^ifmt> DNA ^ 5/ ^ 1 1 (-fE«<^^^*-?feo 
14. pRB <D^^(^M^i^. pl6(7)^^. ;^fcf4cyclin E(^^^(Dii3^$r, ^tt^'tb 

16. m^n^^m^-r^-:^mi)^'^mmmk^mx-^^^ i 4 {cs5«(d;^^;^&„ 

17. ®e®*^S!l^t-^;^^;i5ELISAfeTfc5, 1 4 {^fEm<D^^;^^^feo 

1 8. pRB. pl6 ^fcdcyclin Em^^(DmW.\^f''pfii< th \ 5m.&<Dm.m^h 

19. pRB. pie^fc^icyclin E}::*j-r6^#:^^/uX*^S. 15, le^fcfil 
^S^J!S<^ pRB pl6 ^^^t^^fctt cyclin E M^^t^^O Wm^M^^ r 

*0JlfB#4^"T?pRB t\t.. Genbank Accession No. NM000321 }Cte^CO:^SSa^lJ"e=' 

— K^n55>^»^110KDa(75SeWT*fcSo pRB ^ K-T-S RB ft^^^fi, 
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^^fflflSffi-e^^^^r LTVN-5^ffi]^Jite^i Lrm^^tU (Proc. Natl Acad. Sci. 
USA 84: 9059-9063. 1987) , ^<D'^m^ (Dmi^mJikX'(D^mi>mm^tlX\^^?)o 

pl6 ti-i, Genbank Accession No. HM000077 (Ctfi^c7):^SgB^IJ-e='— K^^^-55> 
"T-mm 16KDa <^MeW-Cfc5o Pl6 fi. CDK4 jg.t/ CDK6 i^-g-L. CDK4/6 {di-S pRB 
(D y >'^^k^ffl]^J LT pRB LTV^S (Science 264: 436-440, 1994) „ 

cyclin E ti^i. Genbank Accession No. M74093 {CfE^tDi^SgE^lJ-en— 

^j^^mm 52KDa (Dm&Mxh^o ms^mmcD gi/s ^nm^—i^m^^^mi)^±w 

Mm(D±^RU-i^^±^(Dy<^ — ^^(D^m.jbm'^^^X\,^^ (int. JCancerl04: 
369-75, 2003) » 

pl6 .t pRB(^|gm»OiJfr^BMM#ft#< (^^a{C*5V^T^*$tLTV^5r 

ti)^(b. pi6 (D^^m^t pm(Dis.mmim—(D^^ic^mi.xv^^t^^hti6 

(EMBO J. 14: 503-511, 1995) „ 

*'fli'^^{*. WO 02/060890, WO 03/099813 WO 04/01 166 U^fE^(D;i^j^(Cj; 
'OmmX^^o *fc, :^^\:^m:dmi^fSi±^^\^X\y^^:itn. W0 02/060890. WO 
03/099813 ^t/ WO 04/011661 tC|E^^;h.TV^5o 

^m^^:LtKX'o. :^<t'^mcM^^m^i^^^^-r^:)jmxhK) . mmm-i^& 
m.m^^hm^i.tcms^xh-^x-h. in vitro xm^^tifcms^xh^xhn^ti?) 

*b<, Mt^^if*L<fi. t(Dmm.mim(Dmmi^m\^x^m^^'oMvtii^tirc 

pRB {g;^^. pie ^^m^t. f' n cyclin E iS^^ ^ V ^ 5 
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: Proc Natl Acad Sci U S A 87: 6922-6, 1990; Proc Natl Acad Sci U S A 
87:6-10, 1990) mm*m<P\^X\^^^<D tmK&Oi^mmX:h^ Z t =k . ^DNA-hiRNA 

(D^m^i^n-^mU^Wi^ i ^ LT^M DNA • ihRNA ^^tffi l^tcm^ (oncogene 8 : 

1913-9. 1993) . ^tin^m=km&ixti>m^\^<i-im^mmmi,^^'o^msB 

SXTiC^ W5L\^t:LmMM.f^i)>h pRB^ pl6. cyclin E (^^^^^gij^-r S^^tco 

m^. 0?i^tvx^mmwi^m.^j^,t^h(Di:-r^„ 

1 . RT-PCR : 

uwLvtimmmm-A^i^'^miMmm^mn^pcR t^(D!t^mi s-. 1053-1071, 1990) 
i^x'o mRNA ^mm-t^. mmi^tc birna ^mmic ur, rt-pcr i 19 prb • pie • 

cyclin E (D^^m^M:^^^ ^ t t^X^ 5oRT-PCR f4,'e^!|;t{^ Real Time RT-PCR Core 
Kit (TaKaRaCodePR032A)^fflV^T.iS&te^S^£;:^^i^^c:5l#M< PGR (RT-PCR) 
^t7(l^'^mX$>^o 

mRNA ^^m^Xm^m^m-^-t ?)fcibt<Z^ rt-pcr fi^*^/^ RT-PCR -CfeS r t 
bV^o^a6<]/^ RT-PCR t i.Xitsm^^J::)oll^jl}m^^tlX\^^^7!)^ (Genome Res. 
6: 986-994. 1996) , ^if * L < fil^I DT^^-T-^-f^ J: ItiH^nSUE^it^^-g-^ 

MRNA %:^^^^x RT-PCR ^ffv>. mmmmm<Dm^itm\^x^m^n 

RT-PCR /&sa*LV^ 

±fBGenbank Accession No. {.ifSttCDiB^'Jif^^St^ pRB • pl6 • cyclin E ^:3 — 
K-r^ mRNA m^mBHA tw-T) ^^tii-r^tctb(Dy^^'^—^i^m^^o ^tcm 
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BSLTfi, Proc Natl Acad Sci U S A 87: 6922-6, 1990; Proc Natl Acad Sci U 
SA 87: 6-10. 1990 (C^-fe) iC^^ -r-^m^i- ^ ^ t X <0 . 

mmw^^^hmm vtz. idrna unK. wL^m<om.-^^ rna \.f^h(D^M 

mm^t^ik<D^^m\cx <o . ±i^mmm.mm^ mRNA ^m-^^h^^m^mm rna s 

nmk<Dmmm^nYn-r^o mRNAmi'iwmm^mmmit>ibti^Ti^'f-i^iossih. iss 
rmikmtitmL^fc^MMt i^xmim-r^^thn^n^o Mm^iiRui&m^i^(D 

^^fflJSSc^pRB • pl6 • cyclin E (D mmA M^M^VX :tl h:t^ig.^^tb. :l3 y h :t 

pRBiS^^, pl6|g^|^i±Sfcf4cyclinEffi|g^(D»'g-{;i, $f * U < pRB 
^^^O cyclinE M^m.(Dm^. pl6 ^^m^^^O cyclinE iib^^O^-^ld, 

2 . DNA 5=- :y :7°fe : 

u^i^fzmmmm^^i^.mxit^mimmm^mwpcR t^(Dmmi a: 1063-1071. 

1990) mRNA^ttWLT, T^^^Rjt^lZX-^X'^^mm.V. ^m^tlf:imm 

cDNA ^^MJlit'lS^O Oligonucleotide /iS;:^/^-^ h LTfeS-^^i^ n T U-Y 
IntelliGene Human Cancer CHIP Ver. 4. 0 y :tW^^^Xl02) ±liCy^^ 

Zf V X-f-^ (Nature genetics supplement 21; 10-14; 1999) o 

cDNA ^/N-Y^y 1^^^ ^'i^f^m^ t it^\^xmm^^(D:fo7!)^^^i-ftimixi'£m. mm^£ 
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^^Jt (Cy3 = ^M/Cy5 = IE^a^) (Dy'-^ ' ^^(D^^Jt;^!^ 2 

'^m^MX.X^m^^^Xh^ tmWiir^, b< fipRB ;65i^;5^o cyclinE 

:^fc{i pl6 75^11^ L< {i5^;5^o cyclinE ^^^lia;6S:4:>ft^-g-j^ 

3. ^^:^^l^yx:iy hW: : 

^XY(0^::^:7.^l^-fxi^y hfe, ELISA &^CfflV^5^ pRB ^ 

(2|i^ • ^Pl6^^^ • ^cyclin E^f^fl. r^WiCO^W-^Wi^^^^ ht^X^ ^ pRB 
^^^f4. '0«J;t{i*Cell Signaling tt^O^b Rb Antibody (;^7 ^ n No. : 9302) ^ 
pie^^fi, '0Slx.fi* Santa Cruz %t;6^^ pl6 (C-20) (;«7 ^5^ n No. : sc-468) ^ 
cyclinE ^^{i, -^(IxLt^ BD PharMingen ^t;5^^ Purified anti-human Cyclin E {iJ 
n No. : 554182) ^X^X^ 5„ 

^f*:«_bfB Genbank Accession No. tCfEgcfDif #^StC-f^S$ tL/c^i^^ 
:fe^L-Cf^$^i-'5:i t t>'5Ttg-efe^„ ^mfi. ±lEGenbank Accession No. fCfEtt 
c^Sa^iJif pRB • pl6 • cyclin E^^^i^ iS' — ^-(tiSL. iJ^ — 

bfc^m^fla;0^f> pRB - pie • cyclin E ^M®! LT#5 r t 

/cSUi^^ b-C. JifEGenbank Accession No. tClE^cCDgfi^lJIf K^-g- 

pRB • pl6 • cyclin E. ^i^tC pRB <D^^^:^fciii-5 fc«6(3. m^lt. Proc Natl 
Acad Sci U S A 87: 6922-6, 1990; Proc Natl Acad Sci U S A 87: 6-10, 1990 
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iiKJt^L^£\^^^i^hi'^M'^^Xh^o ^^*:(Df^M)*fi Methods in Enzymology 182, 
P663-679 ^^fBtt$tL-CV^-5o 

WiWl bfcMj^MM i !9 . pRB • pl6 • cyclin E ^-g-ff SDS-PAGE ^i^^^T'/W^^fi 
-rSo =ir«:6<JtC««F!|;t(^. M3^mi^^MTO?0e (04U<fi#a7'n7^r— fell 

■7T~^M-hl^97°CT: 5 5>(^^^S^ffoT. SDS-PAGE ffif-v:7"ywi 

-fSo ^^^1^ >'yu y h&{4. Methods in Enzymology 182. 679-688 {^15^(7?;^^ 
^i^VT'/V— ^fl:<Sr SDS-PAGE iCX-^M^. Hybond ECL JK(c h ^ :7 r — 

^pRB^{*: • ^pie^^*: • ^cyclin Emi^^Rft>^^tzm. mmm^i^ti-i^m 

i^^^^ft^-^. m^^^^^X "9 Hybond ECL h ^ l^:^^ T — ^tltz pRB • cyclin 
E • pl6 ^^ta-t^o b< fiMRii bX. pRB • pl6 • cyclin E<Dm^t>mibh 

n^mmms^. m^v< i-i^x(D^m.7!)mibhti^ mda-mb435 mn^m^mmcr-^ 
^-Tbx. m)A-m435 ms^x<D^^titmvx. m^m.x^^fi^^m^x^^ii^^ 

pRB fg^^. pl6 ^^^^fcfi cyclinE l^^'^(Dm^\^. $f * L < pRB {S^ 
m/5^0 cycl inE fz. pl6 |§^^1475^o cycl inE ^^^(Dm^\^ , 

^^^flS:as;2(s:^l^^j^(-^UXii5i«^l4XfcS ^4^JI&fi-So 
4. :^^m^^fe?Sfe 

^^a^^fefefi. 'eRJ;tf«i^E^SiJ# fyV ANF<-tO:fe^^#.. in situ 
^^-r^y<5^-<-^-v'3^. 1997) {c|E«(D;^&{cj; "j^T^ r ^;d5X^5;&s^ 

fi^^L;^cJltM^t:iffl'&^J^M^-frX^'n ^ ^f^M bfc^s 2~8Mm(Di?:$ 
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pRB^#:^^cyclin E^{*:, ^fc^^ pl6 ^^^^SrSJ^i^^-frfc^. T If v?i^- 1';^^ 
>-^^^<*:fe{CT^#.-t-5 (J. Histochem.Cytochem. 27; 1131-1139, 1979) » ^ 

Lfcmi^^*4^<^M*|a^<^ pRB-pie-cyclinE (D^fe^$riE^m^<b itSI? LT, 
pRBte^^, pl6B^^fcSV^{icyclinEi^^^^*m-r5o ^Me«;6^^^t±S 

pRBig;|g^. pl6^^^*fc«cyclinEffi|g^(0^'g-(::. $f ^ b < « pRB <g;^ 
^;5^0 cyclinE * fed pl6 ^^l^tt^^o cyclinE iSB^c^^-^tC, 

5. ELISA& 

ELISA ?feti Ed Harlow (Antibodies A Laboratory Manual, Cold Spring Harbor 
Laboratory) {C|E«CD;^^fe(C J: 19 =ff 5 ^ ^ ^^"C^ Mi^m^-Xm^itl^TCDm 

UJ^iVfcmmmmx 'o. prb • pie • cycHnE ^^t^m^%:mm-r?>o Mi^ma^ 

■fen— /V^-g-tp) ^fflV^T>l^^'/-:^-l'XL, }Cl%NP-40 ^^^nUT rT^M^^^ 
nm^n^o ^^®5>^^<7)*^ ELISA &J^ffiV^5y6\ 't>U< fiBM®:9-^0.5 M 
NaCl ^M^i^mm^^ff^fc^. NaCl 0. 1—0. 15 M iZ.TifXf}>h ELISA 

^^®5>^U«NaClttm®^^> ^pRB^^*:. ^pl6^<*:. cyclin E fet 

^f^^-^UfcpRB, pl6. :Sfc« cyclin E ^fl^m^M-T ^m^WMifii^-C-^ 

pRB. pl6, :Sfc(i cyclin E 60 

ift^^l^S.U^^&^^ttc^^^ilSt^ pRB • pl6 • cyclin E (Dm^Wl^X^X :b 5/ h:*" 

pRB i&m^. pl6 B^^tt^/cfi cyclinE i«^^CD:»'g'}C, U < f:i pRB ^g;^ 
3S/^)^0 cyclinE i^^^cD^-^, fcfi pie^^l^t^Ti^O cyclinE ;d5ffi^^cDJ^-^{^, 



20 



m 1 fi. #t hWmS^m^^if^ pRB • cyclin E • pl6 • cyclin Dl 

m 2 fi. SY-l m.RXJ^ H-526 H-460 t*{C*5»t ^ pRB • pl6 • cyclin E <D-^mK 

m 3 ^=-^<^^(^ISg^«*tc:*5tj-5 pl6 • cyclin E (D'^ms.m^'&x s^^s 

ll|4{±, pl6 mRNAii T/C%. 16 mRNA pl6 M^cD^^A^Mii^^ b/ci/^ 

wo 02/060890 {^*3V^T. TU^UXm^th^b (8E. 12E. 1 4 E) - 7 - 
Tirh^iX-S, 6, 2 1 - h y t Kcrdf-v- 6, 10, 12, 16. 2 0-^> 
^y^^J\^-18, 1 g-^^Jf^v'h i) =Ii^-8, 12. 1 4 - MJ^^- 1 1 

03/099813 {^jov^T— I -Qm^n^^i:^m(D o-fbRi t^Tkm^xh^^t^mmi^ 

^j-LTi^^ti^^Ufc WiDr^^-grtf^ t hMflS^Jfe 25 ^J^tCjott ?)^iiSj^»K^^5)• 
^^S¥ pRB ♦ pie • cyclin E • cyclin Dl O^^^ ^^inpc^J? — >:/d y h^KXMWl^ 
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o 




tC^^^ofcNp^-^X'ffiJK^Mttl. ^m-^oTT—^mmm (Leupeptin, p-APMSF, EDTA, 
o-NaV04) 10%^y -fen— /^^#(^^|lSPi^?^^ffiV^-C7^^y^'1'XUfCo 

(d. #4(7:) SDS-PAGE ffi-9-^/7°/W^5/7T — ^^-g^b. 97°C-e 5 5}-(7)f^^S^tTo 
SDS-PAGE >ffi-th>:7"/^<t LfCo ^ SDS-PAGE ^1:^ SDS-PAGE tCT 

Hybond ECL M{C h 7 r — bfc^, pRB • cyclin E • pl6 • cyclin Dl 

(Super Signal; PIERCE ^t) ^^^;tT^ p< — v^"^ ;^ iJ' — VDS-CL (Amersham 
Pharmacia) ^fflV^T pRB • cyclin E • pl6 • cyclin Dl <D band ^l^tli bfCo 

#^^iia^t-*5tt^ pRB • pl6 • cyclin E • cyclin Dl O^^A^ta^J-^t^itt^i" 
^fcl^(DMmi:VX. ^^^(D^^Tim^hn^ MDA-MB435 m^^ir^X(D 
SDS-PAGE (C1T7°^^ VXmm^i^m l^tio 

^(D'^Mt^m 1 {-^ Lfco 5Sv>i^^t4^^-r BSY-1 pRB o^Jk:^. pie 

cyclin E Offi^^,i:V^9'l4K^^^^'5- rtLbttW;^^ in vivo -CfT^^^'fb-a- 
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A : BSY-1 ( breast ) 

B : IVIDA.MB-468 ( breast ) 

C : HBC-4 ( breast ) 

D : KPL-4 ( breast ) 

E : MDA-MB-435 ( breast ) 

F : NCi-H146 ( SCLC ) 

G : NCI-H69 ( SCLC ) 

H : NCI-H526 ( SCLC ) 

I : NIH :OVCAR-3 ( ovarian ) 

J : SK-OV-3 ( ovarian ) 



R : HT-29 ( coiorectai ) 
S : SW620 ( coiorectai ) 
T : KIVI12 ( coiorectai ) 



Q : PCI 4 ( NSCLC ) 



N : NCI-H460 ( NSCLC ) 
O : NCI-H596 ( NSCLC ) 
P : Calu-1 ( NSCLC ) 



K : FaDu ( head & necic ) 
L : LC-6-JCK ( NSCLC ) 
M : Lu99 ( NSCLC ) 



W : NCi-H510A ( SCLC ) 
X : NCi-H522 ( SCLC ) 
Y : WiDr ( coiorectai ) 
Z : DU145 ( prostate ) 
A1:DIMS114( NSCLC) 
B1: Colo320DM( colorectal ) 
C1: COL-3 ( coiorectai ) 
D1: LoVo ( coiorectai ) 
El: MKN45 ( stomacli ) 



U : DLD-1 ( colorectal ) 
V : PC-3 ( prostate ) 



IMMM2^ pRB • pl6 • cyclin E • cyclin Dl <D^^t^^t^^^(D^^^(D^m 
MMH^i 1 -T? pRB • pl6 • cyclin E • cyclin Dl (D^^^M^fc 25 W(D h^fffllS 
ttfZloV^T. Ttfi^III -e^^tL5[ (8E, 12E, 1 4 E) 

-7- ( (4 - v^^ u-->^5^yl^h°-<^ v^:/- 1 -xfy^) 

6, 16, 2 1 Knr^iX- 6, 10, 12, 16, 20--<>-^^^/^ 
-18, 19 -aiTK^i/ h V =1^-8, 12, 1 4 - hV ^l^- 1 1 -:tV K] (&s 



5 LfCo ^^m\^\t lOmg/kg/day hfH^ ^ Wi^'GLX^. y^mm\tU 




23 



mm^tci-imi^^^tVtl. i^-^mthS (Oayl) jS^bDayS. 8. 12. 15 t&^Tm^ 

mcmmi^m^m^i^. mmm^Mmwrnit (t/c%) 

pRB • pl6 • cyclin E • cyclin Dl (Dm^tit^^2^(Dm^\±(D^m^. ^ 1 
^ bfCo 1 X-M^ bfc t h^^Jiat*(^ jolt ^ pRB • cyclin E • pl6 • cyclin Dl 

(DSr^(^3^ftl;i^&CT + ~ + + +^^IELT, Mmi^mit (T/C%) (Z)^mtite-<T 
^L/to pRB }::^L-r{4. '^MM pRB cD^m^^^^^ttT V^5/J^|fBflSM^;^ • 

iPM^t^lc • BUAEllilSt* (Oncogene 9, 3375-3378, 1994; Prostate 21, 145-52, 1992; 
Exp Cell Res, 233, 233-9, 1997) iz( ) tr-W- bTlE^ LfCo 

*1 



pRB • cyclin E • pl6 • cyclin Dl^^Mt 





pRB 


pl6 


cyclin E 


cyclin D 1 


T/C% 


BSY-1 




++ 


+++ 


+++ 


0 


MDA-MB468 




+ 


+++ 




0 


LC-6-JCK 




++ 


+++ 


+ 


0 


OVCAR3 


( + ) 


++ 


+++ 


++ 


0 


NCI-H146 


(±) 


++ 


+++ 


± 


1 


NCI-H69 


(++) 


++ 


± 


± 


1 


NCI-H526 


( + ) 


++ 


+ 


± 


1 


PC-3 


++ 






+++ 


2 


FaDu 


+ 




± 


+++ 


3 


WiDr 


+ 




+++ 


+++ 


4 


HBC4 






+ + 


++ 


5 


Lu99 


+++ 






± 


8 


NCI-H510 


( + ) 




+ 


± 


10 


NCI-H596 




++ 


+++ 


+ 


18 


KPL-4 


+ 




+ 


+++ 


23 


SK-OV-3 


+++ 




++ 


+++ 


27 


DU145 






+++ 


++ 


28 


MDA-MB435 


+++ 




++ 


+++ 


28 


HT-29 


+ 




+ 


± 


28 


SW620 


+++ 




+ 




28 


NCI-H460 






+ 


± 


33 


KM12 






+ 


++ 


34 


NCI-H522 


+ 




+++ 


+++ 


42 


DLD-1 






+ 


+++ 


47 


Calu-1 


+ 




++ 


++ 


55 
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^) ^^flStt lltt;6SpRB{S^m(C^^$tu. ^(05^<^7tt (64%) t^l/Q^^Yt 
-efcofco ^tL{c>^bpRB ^Ig^UTVNS 14*5^tC«T/C%^ 1 %i: -5^*1113^ fiM 
< (p=0.0006) . pRB^g^^fcJ; t9-ft:-^#l2tC^-r5^^14S:^^-C#5^^;aspj 

*fcpl6^^|^t4(7)^^flS lO^cf' 7^ (70%) /5ST/C%^ l%-trfc.5(D}c:^b. pl6 
ilr^mbTV^/c^l/N 15^*}C{1T/C%^ l%^/^S-lSm;»{:ite< (p=o. 0002) . pRBiS 

■^c0 9«-t?pl6{i^^bTV^fc. il!{Cpl6 ^^^bTV^-5 10 t^cf' 9 pRR {g^ 

$&'£■$nTV^53i^9 (EMBO J. 14: 503-511, 1995) , pl6 ||^|^^4<D^ 
Mm-i pRB fg^^cD^JNeia ,b {i f^— iS: LT V ^fco 

cyclin Ei^^m^-OV^-Ctt, (+ + +) LTV>S gtSfecf' 5*5^ (56%) 

T/c%^ i%-e*)5(D{^*M., ^^^^brv^7^^v^^M-e{i i6**cf'2t5^ (13%) t>i/c% 

^\%t. cyclin Emm^<D-mmf^\-i.mhfmzm^'&tm-b^^f:L (p=0.02) o 

^^^.^M5«(^m^ (T/c%=o%) ^^fc4^, ^W^^{;iU/.^v^:i-e>^3«^^^c::b 

fc5Jit5*^ii/J^o^^^^ Lfc NCI-H146 ^-g-tp-^fc 5 ^(c^^-T -s^^-a-i^ 2 (O^W^\-±^ 

f&tc6^^mi:#;t ^n^ i4xfj^T<^«{*pRB{g;|gm • Pl6|g^ • cyclin E iSHm 

^^X\ pRB{&^m • cyclin Ei«^^(D2 0CDi*»^. 'fk'^^I 2 (Df'&^i^^^mcD 
+Bli^^-C^6<i:. i^;^c^ti®^ito«^iia7*5fe4'5« (71%) xf^mm^^k^jr^ 

m^fLfiifi^^tL (p=0.000l) o *^c. pieH^l^tt • cyclin Ei^^^<7)M:^(7)i4K 

^^^wmmxn. wi:h(D>^'S.^n^^mme^^5m (83%) -ef^ji6^5a;i:$r^ 

o/c (p=0. 00002) „ cyclin E i«^^fi. pRB <g;^^*:^cfi pl6 



25 



^in^(DmM^'0 . pRBiS^^ • pl6^^ • cyclin E i^^m(^t4®§r^-<-5 CI ^ 

wo 02/060890 {c:*3V^T BSY-1 «tC*f LTiiiV^^SJKeti^:^ Ufc^k-^^l 1 . RX/ 
WO 03/099813 ^^*3V^T WiDr t*}^*f bTfetMi^fSi*^^ Lfc-^^ I T'* ^tbS:*: 
ik'g'^^t^p-^ft^fi^JT^C'fb'g-i^ (8 E. 12 E. 14 E) -3, 6. 16, 21-7^ 
h7 t Kcidriy- 7 - ( (4 --r tVi^t:"^^ v?:/- 1 -^/u-) ^{7/^7^— yu) 

:;^-^i/-6, 10, 12, 16, 2 0 — <>-^' ^ ^/U- 1 8 , 1 9 -^TK^i/ h y 

=Ii^-8, 12,1 4-hv=^^^-i h'irm^iy.&.Tit'^ms tm^T). 

i8E. 12E, 14E)-3. 6, 16, 2 1 h 7 t Kn drV- 6 . 1 

0, 12, 16, 2 0 °:^^^^/U-7- i (4-?^^/l^\:°^9i^^^-l — f/l-) 

;^7/UxK— /U-) ^:3r>'- 1 8 , 1 9 -3ixKdri/ h y 8, 12, 14-hy^:/ 

-1 i-:^y K (Tffi^v. sxTit^^^4 tm-T) ^c:ov^-c. t hmmmw(Dpm 



o 
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^^m^ai lOmg/kg/day tf£=5X9iZ.5 B m^i& *fRei¥«M^S^ t^mW^ 

^ti^tco ^-^mi^s (Dayi) f)^hDay5, 8, 12, 15 taTm^mcmmi^m^m 
^Mmimmwmit (t/c%) ^iktbtzo mb. i[:^mi(Dmsa(Dm-tmmt 

0.948, 0. 923 ^ iftV^+iM^^ LfCo — 

m2 



















BSY-1 


0 


0 


2 


N.D. 


LC-6-JCK 


0 


N.D. 


0 


N.D. 


OVCAR3 


0 


23 


N.D. 


N.D. 


PC-3 


2 


20 


4 


3 


FaDu 


3 


33 


1 


5 


WiDr 


4 


29 


4 


7 


NCI-H596 


18 


76 


N.D. 


N.D. 


DU145 


28 


26 


34 


26 


MDA-MB435 


28 


50 


N.D. 


N.D. 


HT-29 


28 


58 


26 


46 


SW620 


28 


N.D. 


19 


N.D. 


NCI-H460 


33 


53 


N.D. 


N.D. 


NCI-H522 


42 


64 


N.D. 


N.D. 


DLD-1 


47 


59 


N.D. 


N.D. 
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[Iliffe^j4] BSY-l W, H-460 pRB • pl6 • cyclin E 

V^T. jWiia^««lliS5)-^^SlpRB • pl6 • cyclin E (D^^^^mm^k^m^XUm 

)V:^^^y.^—^(n>-:fn y^:^V^j:t'(Dmi^^M\^fcm^. pRB • pl6 • cyclin E tci^ 

pRB • pl6 • cyclin E (Dm^M^^^n:^=b'^1^i±7!)^^^tltz. 
[^»J5] EB^«*lC*5ttS pl6 • cyclin E ^m.<D^maM^^i^ X 
SuperBioChips Laboratories 'O M?<\^fcy<^ y -{:^'^M.<DJ^0^M^ (lE^ 

mm. 12, 12) v ^-c . :fe^iai^^fe&t;i J; ^ iBfl^MIW pi6 • cyclin 

y i^^mM^^. %mm 4 h wm^ pie • cyciin E \z.n-^^w^xfi, 

^m^^fei^ftofcc ^<^*Sm> iE^^sii^fCljoV^T. pl6 • cyclin E (DigHd^^fi 
M^^H^^^^o^Ct^tC^L, — ^tDS£#liilJC*3VN-C pl6 (I2^jtf3 3|?ij) , cyclin E 

(12 l^ijtt' 1 (DiifiJ^m;05^^$tl.fCo HI 3 (Cfi, pl6 • cyclin E COi^5>^;5Sig 
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C^Jife^Je] {Crofts pl6 • cyclin E ^^cD^^ll^^^,- 2 

'J-'^m.m ' ^tt y ^^y<m. • ^t^p^ 7 / # 10 f->://K^-^th 180 -^i^z^/v-) 

{^oV^T^-«^7-r ^/'SfflUlfeE^^M^^*^ SuperBioChips Laboratories liJ; >9 
cyclin E (Dm^M^^ff^tio 

^m^^^-^^^^'^mm^^. ii»j4. s^i^iiitc, pie, cyciin e (^^-rs^ 

i^X-^&m.MPik^^n^tit:L^. m2iZ7jkl^tlt^y) . rpi6S.tJ«cyclinE(Di§ 
n 2/ (D#7|s:^fflV^fc Tpie cyclin E ©igpm^J (D^m^^i^SUttiJlt'S^tg 

i^imm^n^t^K. mmic^^^xitm^x rpie^u'cyciinEcDisinj^^j (d 
<^W(.^Wox\^^^-^mm^^^^t^^7r^^nfzo 

m3 



^mmm:$^{zts rt rpi e&i^cyciin Ea>iapjig^ J <o m^ms. 



mm 




mm 


mmmmomm 




1/10 


mmm 


4/10 




1/10 


9^m 


1/10 


Bm 


0/10 




0/8* 




1/10 


'f-'Bmmm 


1/10 




0/10 


mmm 


1/10 




0/9* 




1/10 




3/10 


'T-'^mm 


10/10 


Bm 


0/10 




0/10 




2/9* 




2/9* 
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LMmm 7 ] RT-PCR {C J; 5 pl6 igPJ^^O^ttl 

28 ^(Dt h^ms^w^p^ — h'-^ ^ ^(owm\&Ti^^m\^. mmi^mt^ loo mm^&. 

m.'^^mi^^^X-Wf^^^. TRIzol^m(SIGMA^±)^ffiV^T^RNASrttaiU. RNeasy 
mini Kit(OIAGEN |±) ^fflV^T^SSI b^o Taqman^"* reverse transcription reagents 
(ABI th) ^ffl V>T cDNA ^-g^^ife^. —^t LT pl6 Taqman<» gene expression 
assays (ABI tKft-^Mt LT Taqman^"^ Gold RT-PCR reagents ^ffiV^T Sequence 
detection systems (7900HT. ABI ^t) -C#Jil5K<^ pl6 mRNA a^S'J^ b;^Co "^htlfc 
18S rRNA£^fii-eMELTpl6 mRNA (Dt@?!*6<]/.e*^*J?)fCo 

^3lci^).^^te^^l|2^c*5v^-c^M3K^mT/c%^^^6fct ^^*fB/lat*^cov^r.pl6mRNA 

cD+@>fj-6^^i»^^ i: i^)-C^LfCo Sfc. |ll4{Cpl6 mRNAii: T/C%. 16 mRNAii 

pi6 M e (^^^»cDMJ* ^ ^ :7 bfco 

^ 3 :BLnm 4 t^:^-r3i t) , pie mRNA 0. 3 ]ik±.(DWi^^-mMm 12 t^tf' 

6t5fe (50%) T\ T/C%^ l%TfcS(^{C*J-b. 0. 3 t^^O 13 tt^f "Cfi T/C%^ 1 
-S^^ia^Jfefi 1 * U;5^#^?E X^fat^^fc (p=0. 02) o Pl6 mRNA »tDS!|^{c: J; K) . Tpie 

*fc^3S.rJ«lll4l^:^-riif9. pl6M6(^^^*^ pl6 mRNA ft<^^{;i{i+Bg|;6S^ 
febtl, Pl6ge(7)igpm^ ( + + ) ^|&A6fc8^tc:*5{t-5 pl6 (7)tS*f^mRNAft;6S 
0. 5786±0. 3259 -efc-5<^{c:*fb. pl6®ei§^ ( + ) (7) 2 ^T*fi 0. 3610, pieUfi 
^^^^46btb/^;6>ofc 15 t5fe-e(i 0.2073 ±0.2424 -efcoT^Co RT-PCR ^(D pl6 mRNA ^ 

^l±l-r^;^fe{c:J;oTtj. pl6 me^^^^ai-r^;^&i: I^^^t^.^^;^^^^ i t 



30 



^4 







p16 mRNA 




T/C% 


BSY-1 


1.2065 


++ 


0 


MDA-MB468 


0.1503 


+ 


0 


LC-6-JCK 


0.6046 


++ 


0 


OVCAR-3 


0.9336 


++ 


0 


NCI-H146 


0.4642 


++ 


1 


NCI-H69 


0.3556 


++ 


1 


NCI-H526 


0.3372 


++ 


1 


PC-3 


0.5174 




2 


FaDu 


0.0060 


_ 


3 


WiDr 


0.2110 


_ 


4 


HBC4 


0.0377 




5 


Lu99 


0.0000 




8 


NCI-H510 


0.4302 


++ 


10 


NCI-H596 


0.2971 


++ 


18 


KPL-4 


0.2822 




23 


SK-OV-3 


0.0000 




27 


DU145 


0.6043 




28 


MDA-MB435 


0.5716 


+ 


28 


HT-29 


0.2137 




28 


SW620 


0.3177 




28 


NCH-H460 


0.0001 




33 


KM12 


0.3392 




34 


NCI-H522 


0.0001 




42 


DLD-1 


0.0000 




47 


Calu-1 


0.1499 




55 
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1. l)pRB(D|^^;6S^g/j/-LTV^5. 

2) pl6 ;6^^mb-C^^5x 

3) cyclin E 0^^;d5ig^UTV^S, 

4) pRB(7)^^>dSM{i^L;5)^Ocyclin E bTV^5. 

5) pl6 ^S^3^L*^Ocyclin E <7)^^;051t5i (?){5rtL:*^— o^r^g^-t-T'S. 

^ (I) 



1) Tkmm^^tii-i 

2) tK^S 

1) Ti^mm^. 

2) TK^S^fcf* 

3) C,.6T/U=i:3rv'S 

1) 7K^1^^> 

2) «mS^^bTV>Tt>^V^C,.6Tyl'=3r/U». 

3) a^^^*bTV^Tt)^V^C7.,oT^y^:3^y^^, 




32 



5) ^ (II) 



A) 

nfi0?'.eV^U4Ofi^, 
Xfi 

i) -CHR'«-, 

ii) -NR"5-:^fc{i 

iii) -0-, 

iii)B^S^Wb-CV^Tt>Sv^:^IS5ft]C2.loT/^:ar/^S. 
i v) ^ W b T V N T ^ V ^ C T :3f v^S . 

v) B^S^W UT V ^ ^''^ Ce-H T y — /US. 

vi) g^^*^#L-C^^T^>^V^5/iV^Ll 4M^--7^nTy-^/US, 

vii) g^S^^ UT V ^ C^.io T^/U^/um. 

ix) gi^S^W UTV^T h C4-9 v-i^ D T/V^/l'T'/^^/vS, 



R' 



N2 




(II) 
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xi) m^&^m UT V >T t ^ 5 v^ b 1 4 mm^j^mmmmm^m. 

iv) SiaS^r^ UTV ^T ^3 ^V^C6_,4 ^ y — ^^S. 

vi) n^M^^ bT V ^ C^.io T ^ 

vii) Sl^^^* L-CV^-CtjSV>C3.8iX^n T/U^/l^m. 

viii) SiaSSr W bT V t> &V ^ i/i^^ p r yV'dr/VT/V'=3E^/VS, 

ix) b-cv^-c^>^v^5J^^v^bl4 mM^^ tiT9 /u^^um. 

xi) R''':sLXfR'"r>—mi.^^£^xf^^-r^mmm^t^Kwm'r^m:^m^^i. 

B) 

X. n. R'^\ R'''Ru^R'"i-immmm(Dm^m^^. R'^'RUR'^^ii-mic^^^^x 
0 

?FM-r s em* ?rWLTv^TtJ^v^5/.cv^Ll4 mm^^mmmmm^m ^ s v ^ 

D) 
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6) ^ (I I I) 

ii) fi^*§rW UTV ^T ^ C ,^ T/W=^/V«, 

iv) g^S^^ LT V t> ^ 5 V ^ b 1 4 M^^T^ ^TV — /I^S, 

2 . R2 ;eiS 

1) Ti^mm^. 

3 . R2;6ST|B^ (IV) -C^^nSW*^ 1 {v:|E«(^^^:fr?*o 
^ (IV) 
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(IV) 



1) T^mm'T-^tcn 

2) Ci^r/vdf^/us^ 

1) ^mm^ 

2) N-C,^T/V:3r/l'T$ 

3) N. N-v^Ci.6T/^=3e/i.T5 yS, 

5 ) t° y i^/um. 

6) t'o y v^^- 1 -^/vs^ 

7) t°-<y i^^'- 1 —f/i'S, 

8) ^^i^Ti^V >-4--fjum^ti\'i 

9) 4-y ^/Wt°-<^v^>- 1 --T/i^X^^i-] 

^ (V) 



1) -CHR'"'''-, 
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2) -NR'*«-:^fc(i 

3) -0-. 

1) Ti^mm^^fzi^ 

2) Ci^T/PdryV-S, 

1) Tk^i^^^. 

2) C,.6T/W^/VS. 

3) Cs-iiT V —^^m^fcl-X 

4) C7.,oT^/V=3r/^*, 

R.bN4 

1) tK^J^T-. 

2) «mS^*L-C^^T'b^v^Cl.6Ty^^/^S. 

3 ) m^m^m L-C V ^T >b ^ V ^^^afq C2.,o T/i-^/i^m. 

4) «m»$r^b-CV^-C^>^V^C,^T/^^^>'*, 

5) SmS^^L.-CV^T^>^V^C6-l4Ty-y^S. 

6) g^S^^bTV^TtJ^V^5 /^V^L 1 4M^-^v"nT!;— /W-S, 

8) aife^^^bXV^Tt>^V>C3,8 Vi^ nT/W^yl-S. 

1 0) M#lS^*UTV^r'bS:V^5;'iV^bl 4 M^-^t" O T ^/V^/l^^, 

1 1) -NR^N^R^N^ (Cr^c:*5V^T. R'"^«*D±t/R'"*'{4. [D— ^ fcfi^/.^oT, 

1 2) e^^*^WbTv^T'bg:V^5;^c^v^bl 4M^^^#;^^mm^». 

1) T^mm^. 

3 ) m^m^^ ur V ^T ^ v ^^ls^p c2.,o t/u=¥/us. 
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4) «ms^^brv^T^Av^C6.l4Ty-/^x, 
1 0) g^feS^^UTv^-ct,^v^5/<^v^bl 4 

5 . R2;6S-frfB^ (VI) -e^^ttSff:^^ 1 lCfB«<7);^^^}fe„ 
^ (VI) 




1) Ti^mm^^tzi-i 

2) Ci^T/U-^/US. 

1) tK^JI^* fcf± 

2) Ci_6r/v^/us^^i-] 

6 . R2;65TfS^ (VII) X-m^tl^m^^ 1 {C|E^(7);^^^jfeo 
^ (VII) 
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adNS 



(VII) 



1) -CHR"^^-. 

2) -NR'^^-:Sfc{i 

3) -0-. 

1) 7K^il^^*fc{i 

2) Ci^Ty^^^e/v.^^ 

1) tK^I^^. 

2) CiHiT/W^/va. 

3) C6.,4Ty— /VS^fcfi 

4) C7.,oT^/I^=^/^S. 

1) Ti^mm^. 

3 ) gi^s^w u-cv^-c C2.10 t/v^/^s^ 

5) «m^tr#bTVN-C^jg:VNC6.i4r y-zL-S, 

6) S^^S^^rUTV^-r^i^V^5 7icV^Ll 4MS^7^UTy— /UX^ 

9). «^g^WbTV^Tt)^V^C4^iX^^ PTyU^yi^TyU:^r/uS. 
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1 0) «ife*^^u-cv^T'i>^v>5 j^ev>bi 4M.^^y'oT^^i-^j\^m. 

1 1) -NR'^R'^ (::r{C*5V>T. R'^RXJ^R'^ nm-^fcnm^j:^X . tK^ 

1) tK^I^^, 

2) fimS^WLTV^T^S:V^C,.6T/^^/^*. 

4) g^^S^*LTV^T'b^V^C6-,4Ty— /US. 

5) gmS^^bTV^TtJ^V^5/iV^Ul 4 M^-^t" n T ^ — /VS, 

9) g^^S^^LTV^-C'b^^^5/^V^L 1 4M^^-7"nT7/U=3f-y>S*fc{4 

1 0) «mS^WL-CV^T'bfi:V^5/iV^Ll 4 *SS^3l=#;^1im^*^^i-] 

7. R2^s-fri5^ (VIII) x^m^th^fmmn^tm(D^^:ifmo 

^ (VIII) 



1) T^ym. 

2) N-C,.6TyU=3e/PT^ yS. 

3) t°o y i;?^- 1 -^/vx. 
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4) t°-<y v?i/- 1 — r/vs^ytfi 

8. R2;ii5TiE^ (IX) x-m^ti^n:^mnctm(D^:^:^mo 

^ (IX) 




1) Tk^m^F-, 

2) c,.6T/vde/ug, 

3) C6.i4Ty— /uS^fcfi 

4) C7.ioT7yW=3r/^S. 

1) 7Kmj^d^. 

2) ems^^UTV^-ctJ^v^CJ.6T/^d{^/^S. 

4 ) gm»^* b-r V ^-C S:V ^ 3 V•^ U 8 

5) tti^S^*LTV^Tt)^V^C6.,4Ty— /WS, 

6) M^S^^LTV^T^j^V^ 5 /^V^b 1 4M^^7^nT y — /^S. 

7) a^^^^L-CVNT^fi:V>C7.,oT7yV'=Sr/VS, 

8) ffi^^S^WL-CV^Tt^V^5M^'i^V^bl 4M^^7"nT7/^=ar>'VS^fc« 

9. R^^i'Tis^ (X) x-m^ti^m^mii^mm(D^^:f7Wio 
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A (X) 



1) 7K*J^^^. 

2) g^^^^^^TV^Tt3 J;v^Cl.6T/^^/^£, 

3) S^$^^TV^TtJ J;V^C3.8v'i^ nT/i'^/wS, 

4) fii^^tlTV>T'biV^C4.9->i5' oT/U^/l/T/Wdr/l^^. 

5) M^^tbtV^Tt^ J;V^C7.io7'7/l/=3r/VS. 

6) ffiife^n-cv^T^ J;v^t°y i^/wS^fc(i 

1) (8E, 12E, 14E) - 7 -T-fe hdr>>- 3, 6, 2 1 - h y t Kn df-iy 
-6, 10, 12, 16, 2 0 -^X^pt^/U'- 1 8, 1 9-rc7K^v^ h y 

8, 12, 1 4 - h yoi:/- 1 1 -;^y K 

2) (8 E, 1 2 E, 1 4 E) - 7 - ( ( 4 - v-^ n -^^^/V t°-<^ v^^-- 1 — f 
)V) ^;Vif^=^)V) ;<}-df-v-3, 6, 16, 2 1 -7^ h7 t Ko^v'-e, 10, 1 

2, 16, 1 9 -J^^^i/ h y 3-!?-- 8, 12, 14 

- h y 1 1 _;^y 

3) (8E, 12E. 14 E) - 3, 6. 16, 21 -"r h7 t Yxi^^y- 7 - ( (4 
--r VT'n tV^t°-^^>J>- 1 -^/^) ;(7 7lx#ri/l.) ;d-=3r'>- 6, 10, 12, 1 
6i 2 0 1 8, 1 9 -aixK:^!^'^ h y 8 , 12, 14-hy 
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^v- 1 1 -:ry h'Rxj^ 

4) (8E, 12E, 14E) -3, 6, 16, 2 1 -7^ h 9 1 Kn df^v^- 6-, 1 
0, 12. 16, 2 0-^:/i5'^^y^-7- ( (4-^^yHr°^7v^:/- 1 --r^l') 
;«77W7}^'^yl-) ;^-drv^- 1 8, 1 9 -^/K^^ v' h y 8 . 12. 1 4 - h V 

- 1 1 -;^y K 

11. pWi(Dm^(Dm'P. piecD^^, :^fc«cyclin E(?D^^(Dli?S^. 

1 2 . mRNA l:^SiJ^-t- 6 ;^fe/6S^46^ RT-PCR fe-cfc 5 . If 1 1 (CfB^tD 
1 3 . mRNA m^m^^^:^m7b^^ DNA 9^ 5/ :/&T'fc -5 . If 1 1 l^|E«<^M^ 
14. pRB cD^iacD|^^\ pl6 (D^^, ^fcfi cyclin E CD^^(D±i?^^, 

16. MeK*^ay^-r^;^&;6s^s«ai^^fe&-t:'fc5. it ^i?:^ 1 4 {cib^cd 

1 7 . MeKft^«iJ^-r^;^fife;6s ELISA &T'fcS. ffji^^ 1 4 icmm.(D^^:)f 
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1 8 . pRB, pl6 ^ tat cyclin E it^^^OJSigg bfc^^i < 1 1> 1 5 m&(DWim 
19. pRB. pl6*fc(icyclin E(C>^i-^ii;{$:^-^/uT-^5. ffjjt^l 5, 1 



^m.mi±i rcyciinEi^^^j <bv^5#m;^^ wmm(D:^^t^mcM-r^^m^i± 




1/4 



ID2 




2/4 



pi 6 mRNA^T/CO!)ffiii 



pi 6 mRNAtm&nm<i>nu 




1.5 



1.0 



0.5 



0.0 




T/C > 1% 



T/C i IX 



+ + + 

p16SeR<Ofg3I 
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